The neurobiology of persistent pain and its clinical implications.
Descending modulation of nociception is enhanced following tissue injury. These changes include suppression and facilitation of nocifensive behavior and spinal dorsal horn hyperexcitability originating at brain stem sites. Evidence has been presented that such descending modulation undergoes time-dependent changes following persistent inflammation. There is an initial decrease and a subsequent increase in the excitability of neurons in the RVM involving facilitation and inhibition. The enhanced descending modulation includes changes in the activation and gene expression of the NMDA and AMPA excitatory amino acid receptors. In vivo electrophysiological recordings further reveal a change in the response profile of RVM neurons during the development of inflammation: cells previously unresponsive to nociceptive stimuli, exhibit response profiles characteristic of pain-modulating neurons. These findings demonstrate activity-dependent plasticity in brain stem circuits that includes changes in excitatory amino acid receptor activation and sensitivity and a phenotypic switch of some RVM neurons.